WHAT IS CLAIMED IS: 

1. A semiconductor device comprising: 

a gate electrode formed over a semiconductor region with 
a gate insulating film interposed therebetween; 

an extended high-concentration dopant diffused layer of 
a first conductivity type that has been formed in part of the 
semiconductor region beside the gate electrode through diffu- 
sion of a first dopant; and 

a pocket dopant diffused layer of a second conductivity 
type that has been formed under the extended high- 
concentration dopant diffused layer through diffusion of heavy 
ions , 

wherein the pocket dopant diffused layer includes a seg- 
regated part that has been formed through segregation of the 
heavy ions . 

2. A. semiconductor device according to claim 1, wherein 
the segregated part of the pocket dopant diffused layer over- 
laps with a profile of the extended high-concentration dopant 
diffused layer. 

3 . A semiconductor device according to claim 1 , further 
comprising: 

a sidewall formed on side faces of the gate electrode; 

and 
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a high-concentration dopant diffused layer of the first 
conductivity type, which has been formed in part of the semi- 
conductor region beside the sidewall to come into contact with 
an outer periphery of the extended high-concentration dopant 
diffused layer, has a junction deeper than that of the extend- 
ed high-concentration dopant diffused layer and has been 
formed through diffusion of a second dopant. 

4 . A semiconductor device according to claim 1 , further 
comprising a dopant diffused layer, which has been formed in 
part of the semiconductor region under the gate electrode 
through diffusion of a third dopant and will be a channel re- 
gion . 

5. A semiconductor device according to claim 1, wherein 
the heavy ions are indium ions . 

6. A methotlsfor fabricating a semiconductor device, com- 
prising: 

a first step of fornm*^ a gate electrode over a semicon- 
ductor region with a gate insulating film interposed therebe- 
tween; 

a second step of implanting heavy^ions into the semicon- 
ductor region using the gate electrode asv a mask, thereby 
forming a first ion implanted layer, at least tapper part of 
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wh^ich is an amorphous layer; 

\^a third step of implanting ions of a first dopant into 

the semiconductor region, in which the amorphous layer has 

\ 

been formed, using the gate electrode as a mask, thereby 
forming a second ion implanted layer of a first conductivity 
type; and 

a fourth ste£\of conducting a first annealing process to 
activate the first and second ion implanted layers, thereby 
forming an extended higik-concentration dopant diffused layer 
of the first conductivity type through diffusion of the first 
dopant and a pocket dopant drf fused layer, which is located 
under the extended high-concentration dopant diffused layer, 
through diffusion of the heavy ions \ respectively , 

wherein the pocket dopant diffuseck layer includes a seg- 
regated part that has been formed througl^ segregation of the 
heavy ions . 

7 . A method for\ fabricating a semiconductor device ac- 
cording to claim 6, wherein the segregated part of the pocket 
^^dogSnt diffused layer Overlaps with a profile of the extended 
ligh-concentration dopaAt diffused layer. 



\ 

8. A method for fabricating a semiconductor device ac- 
cording to claim 6, further comprising the steps of: 

forming a sidewall on side Yfaces of the gate electrode 
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after the third step has been performed; 

implanting ions of a third dopant into the semiconductor 
regio^ using the gate electrode and the sidewall as a mask, 
thereby Vorming a third ion implanted layer of the first con- 
ductivity \ype; and 

conducting a second annealing process to activate the 
third ion irKplanted layer, thereby forming a high- 
concentration dof^nt diffused layer of the first conductivity 
type, which is ipcated outside of the extended high- 
concentration dopant Miff used layer, has a junction deeper 
than that of the extendWl high-concentration dopant diffused 
layer and has been forme^ through diffusion of a second 
dopant . 

9. A method for f abricatingXa semiconductor device ac- 
cording to claim 8, wherein the heavy ions are implanted at 
such an implant energy as forming an amorphous/crystalline in- 
terface, through implantation of the heavy ions, at a level 
equal to or deeper than a range of the firs^ dopant and shal- 
lower than a range of the first dopant, 



10, A method for fabricating a semiconductor device ac- 
^c^ding to claim 6, further comprising the steps of: 

implanting ions into \a surface part of the semiconductor 
region, thereby forming a nourth ion implanted layer of a sec- 
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id conductivity type before the first step is performed; and 
^gyi^^j \conductin^ a third annealing process to activate the 
rtSurth ion implfented layer, thereby forming a dopant diffused 
layer to be a channel region. 
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1. A method for fabricating a semiconductor device ac- 
cording \r> claim 6, wherein the heavy ions are implanted at 
such an impXSmt energy as getting a range of the first dopant 
located inside t^e extended high-concentration dopant diffused 
layer. 

12. A method for fabricating a semiconductor device ac- 
cording to claim 6, wherein\the heavy ions are implanted at 
such an implant energy as making a range of the heavy ions 
equal to or deeper than a range of\the first dopant and three 
times or less as deep as the range ofNthe first dopant. 




lS*. A method for fabricating a semiconductor device ac- 

14. A method for fabricating a semiconductor device ac- 
^7^0^ cording to claim 6, wherein ^n implant dose of the indium 



ions is 5Xio 13 /cm 2 or more. 



5. A method for fabricating a semiconductor device ac- 
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cording to claim 6, wfterein the first annealing process is a 
^pid thermal annealing\ process in which the semiconductor re- 
gion is heated up to a temperature between 950°C and 1050°C at 
a rate between 100°C per \second and 150°C per second and then 
kept at the temperature fo\: a period of time between 1 second 
and 10 seconds. 



